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nology and the life sciences, methods and foresight, etc. 
'The focus of the !FIS Report is on articles that explore issues that are either not yet on the policy-
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PREFACE 
European Co:rnrn1ssion Dsl@f~t.ion 
Dear readers, 
Library 
2300 :U: Street, NVI 
W~,DC a008? 
After more than eight years of putting together this journal, we have been told that there is a plan to 
shut down the IPTS REPORT, for reasons that are not entirely clear-cut ( if cost is the issue, we have made 
numerous drastic cost-cutting suggestions; indeed the re-launching, cost-cutting process that began 
recently, was interrupted by the new shutting-down plan). 
Whatever the outcome of future deliberations, we are grateful for your support over the years, those of 
you receiving our -6000 subscriber copies, and those responsible for the nearly 80000 monthly hits on 
our WWW version. Thanks to your careful reading and your suggestions, we have been able to make 
improvements along the way and establish a journal whose reputation has continuously grown over the 
years. It has attracted contributions and praise from President Prodi, from ministers and members of 
parliament, from Nobel prize winners and members of Academies of Science - who have abided by our 
demanding multi-draft editorial process, for no compensation other than to contribute to this journal. 
The IPTS REPORT has received kudos from policymakers and scientists. It has been used as a platform 
by influential scientists and academies of science, and has been placed in academic courses' reading lists. 
On the other hand, its usefulness has been praised by policymakers, it has been quoted by Commissioner 
Busquin - to whose services the IPTS belongs - and was even distributed to member-state delegations in 
the June 2003 EU summit, vindicating our unrelenting pursuit, often against the odds, of analytical rigour 
as well as of a policy-oriented emphasis. 
The above are strong indicators of our success in reaching our target policymaking audience, as well 
as the scientific community which often advises policymakers. Beyond this however, we also launched 
over the years, reader surveys, the last of which was handled by external evaluators, and was completed 
early last year. In terms of reader appreciation and according to the external evaluation (here "target group" 
refers to policymaking circles): 
The readers classify themselves professionally as "in policy advice (60%), involved in policy 
making/implementation (30%) or in academic research (10%)". 
"Target group customers amongst questionnaire respondents were very appreciative of the Report and 
do not seem to want it to change much." 
"The ratings suggest a high level of appreciation by all customer groups in the utility and relevance of 
the Report. The target group [ .. . ] believe more strongly than others that it is policy relevant and give 
greater support to the emphasis on S& T related developments and impacts." 
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Also from the aforementioned external evaluators' survey: 
• 94% found it easy to identify relevant articles and extract pertinent information. 
• 82% (85% among the target group) rated the value of time spent reading the report as "High" or "Very 
high". 
• The approximate readership is 3.9 persons per copy among the respondents. 
• Nearly one half (44%) keep the copies themselves; 30% place them in a library. 
• There was strong support for the present frequency of publication. 
Most interestingly, and setting to rest any potential concerns about meeting the cost of publication, the 
external evaluators' survey found that close to 30% of the readers would accept considerable subscription 
fees, and the readers indicate fees varying from less than a hundred to a thousand Euros per year or more, 
with average values of -400Euros/year. Let us note here that we have been told in the past that charging 
for the /PTS REPORT, though apparently feasible in the light of demand, would not be administratively 
practical. 
Finally the external evaluators benchmarked it within a field of broadly similar journals chosen by the 
evaluators. The IPTS REPORT ranked first or second in almost all attributes (thought-provoking, concise, 
easy-to-understand, multi-disciplinary perspective, techno-economic balance). 
Particularly important for the character of the journal and its target audience, is that it ranked first in 
being 'analytical in a non-academic manner'. This is exactly what we set out to achieve: offer analytical, 
policy-oriented articles, not merely descriptive, project-presentation informatic;m, in a rigorous but not 
academic manner; respecting the readers' intelligence without demanding that they be already aware of 
all the terms, formulas and acronyms, experts usually take for granted. 
Once again, thank you for your support over the years. 
Dimitris Kyriakou, Executive Editor, The IPTS REPORT 
e-mai I: dimitris.kyriakqu@jrc.es 
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3 Strategic Vision for Regional Development and European Integration: 
An Innovation Area in Central and south-East Europe 
The creation of an "innovation area" in central and south-east Europe will help the countries 
concerned catch up with their stronger partners in the European Union in terms of 
competitiveness. 
Innovation and Technology Policy 
10 Lessons from Targeted socio-economic Research for the Formulation 
and Evaluation of European Science and Technology Policy Options 
In the last few years a substantial body of socio-economic research has been accumulated at 
EU level in the area of evaluation of science and technology policy options. Policy-makers 
can exploit the opportunity to draw lessons from targeted socio-economic research to better 
understand innovation systems, and develop and assess relevant policy options. 
Innovation and Technology Policy 
17 Learning Networks as a Policy Instrument: an example from a Network 
of Regions of Excellence 
The creation of innovative firms depends to a large extent on local or regional environments 
that favour innovation. Learning networks can play an important role in acquiring and 
transferring the tacit knowledge involved in creating such an environment. 
Environment 
23 Biodiversity Information and Policy-making in the light of Costa 
Rica's Experience 
Biodiversity information can be crucial in building awareness among policy-makers and the 
public. Providing this information in a policy-relevant way can play a key role. 
Information Technology 
27 Meeting the Lisbon Objectives for the Information society: 
How ICT Foresight can contribute 
Understanding the drivers and challenges influencing the pathways towards meeting the 
Lisbon 2010 objectives with information and communications technologies is a complex 
exercise. Using an appropriate combination of foresight tools and methods can help close 
this gap. 
We are plea$ed to a,nnounce that readers can now obtai'n advance notice of the articles · 
appearing in future editions of The IPTS REPORT by e-mail. To subscribe to our e~mail newsletter , 
visit o,ur web~it~ at www.j~c.es/~ome/report or send an e-mail to listserv@listserv.jrc.es with the 
words "subscribe !PTS-REPORT" in the bo?y of the message. 
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EDITORIAL 
Prof. Dr. Norbert Kro6, Secretary-General, Hungarian Academy of Sciences, 
Member of the European Research Advisory Board - EURAB 
0 n the l51 of May 2004 Hungary - together with nine other countries - returns to Europe where it belongs. My dream to be part of this family goes back to 1972 when I started 
to work for the European idea in the European 
Physical Society, an organisation in which I had the 
privilege of serving as President in the first half of the 
nineties. 
Our membership of the EU has been preceded by 
more than 10 years of long and sometimes difficult 
development, which I am sure will continue after 
accession. 
The same is true of research and development. Our 
international cooperation in this area has always been 
strong and could not be blocked by the oppressive 
politica l system. But after 1990 these contacts could 
be institutionalised. We joined CERN, EMBO, ESRF, 
and ESA in different forms, and on the basis of a 
special agreement participated already in the Fourth 
Framework Programme (FP4). In FPS we were already 
partners with practically full rights, not to mention 
FP6. We are also participating in the European fusion 
research programme, including JET and ITER. 
The most important thing the 1 st of May wi 11 bring 
for us is a solid perspective. Our R&D policy will be 
closely linked to that of the Union where the Lisbon 
and Barcelona objectives should be the main 
guidelines. In a family everybody should see what 
she or he could offer the others. That is why this is 
an issue we wi 11 concentrate on as a member of 
the European family. I believe that our drive for 
excellence, based on our scientific traditions, on 
a special style in problem solving determined 
by language and social environment is an asset 
for Europe too. So is our research capacity in spite 
of its continuing funding limitations. The possibilities 
offered by the Structura l Funds may ease 
these financial problems by contributing to 
the development of the research infrastructure in 
the new member countries. 
We hope to strengthen our contr ibution to 
the activities of European research institutions, 
understanding that membership of them involves an 
element of European solidarity too. We want to be 
partners in addressing the Europe-wide structural 
issues related to R&D, in parallel with bridging the 
still existing gap, which is rooted in our history over 
the last 60 years. 
European science is part of our culture; the 
emphasis on raising competitiveness should not 
be applied on the scientific base in a waythat 
would demoli sh this base. ~he European Research 
Area vision is the proper framework for that, by 
overcoming gradually our weakness. We should offer 
the young talents favourable conditions (such as 
the EURYI research grants) and exciting tasks· based 
on a well-balanced research infrastructure and 
a cooperation-based competitive environment 
(for instance, through the emergence of a European 
Research Council). This could give an appropriate 
focus on basic research that has acquired increasing 
significance. However, exploring appropriate 
pathways towards applications and market-oriented 
development are also vital elements of our future 
activity. The European Research Advisory Board, with 
both academic and industrial membership, is a good 
forum to advice the Commission on these and other 
issues. 
I feel honoured to participate in this venture and I 
am sure that the environment of the new m~mber 
countries and their scientists in these efforts will bear 
benefits for all of us. 
Finally, let me thank the Commission for its highly 
efficient way to provide timely information to the 
scientific community. This journal, "The : IPTS 
REPORT" has proved to be an irreplaceable asset in 
this context. It is a true Commi_ssion success story. We 
are looking forward to being able to count on this 
journal as a platform for policy-relevant analysis in an 
even more direct and hands-on way after accession. 
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. Strategic Vision for Regional Development 
and European Integration: An Innovation 
Area in Central and South-East Europe 
G. Fayl, I. Bil ik, I. Hronszky, T. Kemeny, E. Nagy, J. Pakucs, G. Pethes. and J . Veress 
Issue: According to available competitiveness indicators, many of the candidate 
countries will trail behind the rest of the EU when they join the EU on May 1st 2004. 
Relevance: The creation of an "innovation area" in central and south-east Europe will 
help the countries concerned catch up with their stronger partners in the 1:uropean 
Union. An "innovation area" of this kind could be the outcome of a pro-active, trans-
national education & science & technology & innovation cooper~tion strategy involving 
the regions of the new EU Member states. Whenever possible, the broadest European 
participation should be sought. 
Innovation • a driver of regional 
development and European integration1 
T he conclusions of the Lisbon Summit2 (March 2000) are currently one of the EU's main policy-drivers. The summit set the objective of Europe becoming 11the 
most competitive and dynamic knowledge-based 
economy in the world by 2010". This challenging 
goal the can only be achieved if the enlarged 
EU is willing and able to take urgent action to 
significantly increase its innovation potential 
(see Box 1 ). The Commission's President, Romano 
Prodi .stated recently: "Member States do not seem 
to realise that 2010 is around the corner. Four 
years after Lisbon it is clear that we are going to 
miss our mid-term targets. [ ... ] Europe deserves 
better" (EurActiv, 2004). 
It is generally recognised that innovation is a 
precondition for economic growth. Innovation 
means creative development in terms of both 
production methods and organ isation. It leads to 
enhanced productivity, and quality, and hence 
to more competitive products. Hence, innovation 
is a measure of competitiveness. A key feature of 
dynamic, sustained innovation is that it often 
leads to more and better job opportunities. 
Thus, it has the potential to improve living and 
working conditions and ensure the economic 
basis for high-quality public services. All these are 
significant contributing factors to ensuring a stable 
and prosperous society. 
When looking for complementary measures to 
improve the innovation potential of the EU, the 
following shou ld be kept in mind. Firstly, regional 
The views expressed here are the authors' and do not necessarily reflect those of the European 
Commission. 
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Enlargement of 
the EU should be 
corisidered as an 
important opportunity 
to increase Europe's role 
in the process of 
globalisation 
Trans-border regional 
cooperation activities 
can achieve synergies 
of expertise that might 
otheruxise not be 
realised 
economies play an important role in the wider to new opportunities. The process needs to be 
dynamics of innovation and economic growth. promoted both through individual institutions 
Moreover, the current trend towards globalisation in the different countries as well as through 
necessitates new forms of cooperation, even 
between previously competing groups, in order to 
acquire and maintain competitive advantage at 
the global level. In this context, the enlargement 
of the EU should be considered as an important 
opportunity to increase Europe's role in the 
process of globalisation. 
Direct cooperation between regions, regard less 
of national borders, offers the EU, and Europe as a 
whole, a novel and challenging possibility for more 
active participation in the globalisation process in 
a way that enhances its competitiveness. Regions 
with high potential for knowledge 
creation offer particularly attractive opportunities 
for such initiatives. These regions need to be home 
to good quality universities and/or public and 
private research centres. And these need to possess 
adequate complementarities in terms of human 
resources and research infrastructures. Moreover, 
appropriate micro- and small/medium size 
enterprises should be present in these regions or 
adequately close links exist to them. 
Integrating Europe's innovation potential within 
a "European Innovation Area" will open the door 
developing trans-border regional areas cooperating 
with each other and the rest of the EU and Europe. 
In this way trans-border regional cooperation 
activities can achieve synergies of expertise that 
might otherwise not be realised. 
Regional innovation systems based on open 
learning networks are potentially more flexible 
and dynamic than systems that confine learning 
and transfer of experience to individual companies 
or institutions. Regional learning networks can 
enable information flows, mutual learning and 
economies of scale (O'Doherty, Arnold, 2003). 
More and more attention is now being paid to 
the regions' own policies as a complement to the 
nation state's own regional policy, so regional 
authorities need to be brought into the process of 
economic and social cohesion (Horvath, 2002). 
However, this is not an automatic process and 
cannot be done without transferring certain 
responsibilities to the regions. Decentralisation 
would minimise unnecessary "red tape''., and 
ideally avoid it altogether. 
Optimal conditions should be created for 
cooperation at regional level to take place on a 
The 1atest analysis of the progress towards the Lisbon strategy shows that full, implementation of , 
this process could increase GDP by 0.5-0.75 percentage points over the next 5 to 10 years (European 
Commission, 2004). 
The analysis highlights the need for an energetic implementation of reform in the different spheres 
thrQugh integrated strategies. The Member States are urged to seize the opportur,ities provided by 
the economic recovery and the coming enlargement, and to take urgent actions in three key areas: 
• Improving investments in knowledge and networks, byJmplementing the EU's "Growth lnitiati~e" 
and giving greater priority to the level and quality of investments in research, education and 
training. 
• Strengthening the competitiveness of European enterprises, by applying better regulation -
particularly for the industrial sector - and by adopting both the proposal for the "Framework 
Directive on Services" an_d the proposal tor the "Environmental Technologies Action Plan". 
• Finally, promoting active ageing by encouraging olde~ workers to remain in the work force and 
through a modernisation of educational systems for lifelong learning, of work organisation, and 
of 'prevention and health care systems. · 
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Box 2. Initiative to energise innovation potential 
Early 2003, a group of experts suggested the establishment of an "innovation area" in central and 
south-east Europe. The experts came from various parts of civil society and they joined the initiative 
in a personal capacity. The group met several times in _order to formulate their strategy and an action 
plan for the initiative. · 
The fundamental paradigm of this initiative is that full use 9f the innovation potential of the countries 
involved will help them to become strong partners in the European Union. This innovation potential 
in central and south-east Europe has existed throughout history, but has been under utilised because 
national borders have hindered cooperation, sometimes to the ~xtreme. 
The basic instrument of the initiative is active, voluntary cross-border regional level networking 
between universities, research centres and enterprises (above all, micro- and small-sized ones). 
Networks will be open to all relevant actors that interested both within and beyond national borders. 
Moreover, attention will be paid to' initiatives with similar aims. This includes relevant parts of the 
"Central European Initiative" that is an integrated, government-level framework of dialogue, 
coordination and cooperation among its member countries in the political, economic, cultural and 
parliamentary fields. (CEI, 2004) 
The intended ·outcome of this pro-active trans-national educatiori & science & technology & innovation 
co-operation strategy is the creation of an "innovation area". This will emphasise trans-border 
regional co-operation among the new EU Member States (i.e. Czech Republic, Hungary, Poland, 
Slovenia and the Slovak Republic) and, whenever possible, be extended to regions in the Applicant 
Countries and other parts of Southeast Europe. Moreover, whenever possible, appropriate partners 
should be invited from regions in Austria, Bavaria, Greece and ·Italy. Networking with centres of 
excellence in Russia, Ukraine and Belarus might be useful. _ 
This is an outline of an independent, non-partisan initiative. On the occasion of the first World Science 
Forum (Budapest, 10 Nov. 2003), the Hungarian Prime Minister Peter Medgyessy, expressed the need 
and his support for the initiative and urged for steps to make in this direction. 
voluntary basis. To be most efficient, research Brno / Komarno, just to give a few of the possible 
centres and (in most cases micro- and small size) examples. 
enterprises, including incubators, should cooperate 
directly, regardless of national borders (see Box 2). It is significant that these countries have a long 
Whenever possible, the participants should 
take full advantage of the support mechanisms 
offered through the EU framework for cooperation 
between regions across national borders. These 
measures include relevant parts of the RTD 
Framework Programme, in addition to the 
Structural Funds (the main instrument to promote 
social and spatial cohesion within the EU). 
With adequate public and private economic 
support, and sustained political endorsement, 
enhanced cooperation could evolve between 
regions in central and south-east Europe that 
fulfil the "complementarities" criteria alluded to 
above. For example, illustrative examples along 
tradition in good, sometimes excellent, higher 
education and basic research. This tradition offers 
an outstanding opportunity to contribute to the 
achievement of the Lisbon- and European 
Research Area objectives. However, to date, the 
potentials of these resources have been somewhat 
underutilised. National borders have hindered 
cooperation, sometimes to the extreme. Another 
shortcoming is that most of these countries lack 
experience in efficiently translating promising 
research results into practical and marketable 
applications. More experienced countries and 
regions should offer much needed advice and 
support in this respect. 
the Hungarian border could include: (i) Miskolc / Trans-border regional cooperation of the kind 
Kosice / Krakow; (ii) Debrecen / Cluj / Oradea; suggested above could eventually lead to voluntary 
(iii) Szeged I Arad / Timisoara / Beograd / Novi resource pooling and the coordination of research 
Sad; (iv) Pees / Zagreb / Ljubljana / Koper / activities in fields of common interest. A current 
Maribor; (v) Gyor / Sopron / Vienna / Bratislava / example of this development is the "Bonus" 
The IPTS Report 
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&x 3. consortium supporting implementation of the strategic vision 
:rile following actions are required in order to start making an "innovation area" in central and south-
811 Europe a reality: 1 
Create a compendium of the existing joint projects in the areas of education, science, technology 
and innovation that reach beyond individual national borders in central and south-east Europe. 
Identify areas suitable for cooperation in central and south-east Europe and not yet included ip 
the compendium. I 
Identify suitable cooperatio.n- and financing partners in central and south-east Europe, and 
whenever useful, beyond it. 
Organise an international conference to promote the vision and bring together the various players 
in a fertile environment. 
• Throughout the process, full consideration should be given to the support mechanisms offered by 
relevant EU initiatives. · 
To this end, an international consortium has been set up with participation of higher education, public 
a(ld private research, and industry - see illustration. The consortium should help•to create optimal 
conditions for voluntary co-operation at reijional level. It provides an open framework for such 
co-operation through networking, regardless of national borders (including those df the "Schengen" 
area). Being a fully open structure, the consortium will help to generate interest for an "innovatioh 
area" in central and south-east Europe and to maintain focus on it. The latter could include 1 
formulating strategies for lobbying public authorities and civil society bodies_. 
The international conference mentioned above is scheduled for November 2004 and is currently ~eing 
prepared. 
The consortium is open to any interested, relevant public/private person and organisation that share 
the objective of this independent, non-political initiative. 
Relevant bodies will be encouraged to support the consortium. This includes the "Central- and 
Eastern European Network", a platform for informal dialogue among the Presidents of n,ational 
Academies of Science from the countries in Central and Eastern Europe3. 1 
project, where organisations from eight countries 
around the Baltic Sea have decided to work 
together in the area of marine research (CORDIS-1 , 
2004). The countries involved comprise are four EU 
Member States (Denmark, Finland, Germany and 
Sweden) and four Accession Countries (Estonia, 
Latvia, Lithuania and Poland). 
The importance of an "innovation area" 
in central and south-east Europe 
Regional level cooperation between the new 
Member States and Applicant Countries in central 
and south-east Europe will be beneficial for all the 
parties concerned. As these countries face similar 
structural challenges during the current process of 
transformation and development towards market 
economies, they would be able to learn from each 
other's experience. Moreover, most of them need 
to gain more hands-on experience in relation to 
maximising results of knowledge production for 
wealth creation. 
There are also several crucial economic 
reasons for the development of an "innovation 
area" in central and south-east Europe. 
To perform optimally, tbe regions' economies 
need greater market-access. Goods and services 
from the new Member States wi 11 have to cotnpete 
head-on with existing goods and services already 
complying with EU standards and regulations. The 
consumers' measurement criteria wil l include 
price, qua lity, knowledge content and after-sales 
service. 
The main market development potential in 
Europe for the foreseeable future will be in both 
central and south-east Europe. EU and overseas 
companies are already aggressively targeting 
these markets as can be, witnessed by I their 
marketing efforts. 
Trans-border, regional cooperation in central 
and south-east Europe could lead to an "innovation 
© IPTS, No_84 - JRC - Seville, May 2004 
area" and thereby boost progress towards creating Policy approaches to promoting 
a knowledge-based economy and society in this regional innovation 
part of Europe. Obvious proximity considerations 
resulting from such a regional "innovation area" Against the background described above, 
would further enhance the potential of these the options available to the public authorities to 
countries to produce usable innovations. It would promote regional innovation could include the 
also help to integrate these countries more closely following: 
with the "European Innovation Area" as a whole. • At EU level: promoting the establishment 
It is reasonable to suppose that in the medium 
to long term it will be high knowledge-content, 
rather than low labour costs, that will attract 
further foreign investments to central and south-
east Europe. 
Furthermore, the establishment of an 
" innovation area" in central and south-east Europe 
would promote direct non-political dialogue in the 
region. We could also hope that growing trans-
border cooperation will moderate nationalistic 
tendencies present in certain segments of society in 
some of these countries. Together with rising living 
standards, it could therefore help promote regional 
stabilisation and full integration with the EU . 
However, the full benefit of such an 
"innovation area" will only be achieved if 
cooperation is completely open and does not 
exclude potential partners from beyond these 
countries' regions. Following on from this, the 
current initiative (see Box 3) is not an alternative 
to broader EU-level cooperation. 
g the dilflal divide in the Balkans 
and further development of regional 
research infrastructures (including electronic 
networks, comprehensive databases and large 
installations) and their integration into the 
mainstream of European research. 
• At national level : encouraging the development 
of innovation potential in targeted fields 
(biotechnologies, information technologies, 
energy, drinking water, etc.). This would ensure 
an efficient combination of the advantages 
offered by higher education, basic research, 
and technology development, transfer and 
application. The latter would require the 
presence of relevant industries or close links 
to them. 
• Moreover, for less-developed regions: supporting 
the development of physical infrastructures 
(highways, railways, telecommunications, etc.). 
High-quality infrastructures are key contributors 
to mushrooming business activity, networking 
and generating new poles of development. 
An encouraging development in the context 
of less-developed regions is the effort the EU is 
-of EU funds, the pan-European high-speed research network, GEANT, has recently 
d.ed:to ~ 8alkan countries with the completion of the "South Eastern European Research 
Networking" (SEEREN) project. This project has-provided more than just technical 
'cl(ling t~e digital divide that still separates the Balkans from the rest of Europe was 
~ of the project. To this end, the project c<;>nsortium has been activejn encouraging 
to \fork together with researchers from Southeast Europe. 
deslAlbania, Bosnia and Herzegovina, Bulgaria, Greece, the Former Yugoslav 
ma; Romania, and Serbia and Montenegro. It improves online aq:ess for 
ab, ng full participation and integration of the Balkan research community in the 
A~. 
~=s connection to North America and Japan, while further links to the Latin 
· nean regions will be operational shortly. (CORDIS-2, 2004). 
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The establishment of an 
"innovation area" in 
central and south-east 
Europe could also 
promote direct 
dialogue in the 
region 
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making to bridge the digital divide that separates 
the Balkans from the rest of Europe (see Box 4). 
conclusion 
Initiatives are needed to strengthen cooperation 
on education, science, technology and innovation 
between the countries and regions involved, as 
well as with other countries and regions of the 
European Research Area. However, such initiatives 
should not be understood as suggesting a universal 
recipe for promoting regional innovation capacity. 
The issue is more complex. Solutions must be 
found locally. Realising trans-boarder cooperation 
is a main policy challenge for regions in transition 
economies (Dory, 2002). Initiatives such as 
that described here can become an element 
in reinforcing the strategies of the regions' in the 
central and south-east European countries. 
The backbone of the "innovation area" in 
central and south-east Europe is a pro-active trans-
nationa I cooperation strategy on education, 
science, technology and innovation. Its active 
promotion will eventually result in more 
and better jobs - an admirable and ne,essary 
objective. The challenges are clear, but so are the 
opportunities. I 
Figure 1. The CEJA International Consortium 
.EUROPEAN 
mucATION, RESEARCH 
and I 
INNOVATION AREA 
I 
I ' 
. 
INNOVATION AREA in 
CENTRAL & SOUTHEAST EUROPE 
i, 
-CEIA-
I 
I 
Trans-border Projects: International Conferences: 
promote Regions' innovat ion potential - PR for CEIA; 
in targeted fields, e.g. - match-making for potential project participants, 
biotechnologies, information technologies 
- exchange of best-practices 
I 
Key participants: Main focus: 
- Universities; common issues, e.g. , 
-Academia; how to maximise the competitive advantages of 
- Industry, Chambers EU enlargement in Southeast Europe 
I 
I 
INTERNATIONAL CONSORTIUM: ' 
- open framework for voluntary co~operation I 
and networkin\ 
- keep focus on C IA 
- create interest for CEIA · 
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The core contribution of 
the TSER programme 
was to thoroughly 
investigate, refine, 
adapt and apply the 
concept of innovation 
systems to European 
problems, 1.vith the 
concept subsequently 
playing a major role in 
defining EU policy 
agendas on research, 
industry and enterprise 
Lessons from Targeted Socio-economic 
Research for the Formulation and 
Evaluation of European Science and 
Technology Policy Options 
Nikas Kastrinos, European Commission and Ken Guy, Wise Guys, Ltd. 
Issue: In the last few years a substantial body of socio-economic research has been 
accumulated at EU level In the area of evaluation Of science and technology pol1r v 
options through programmes such as the European commission's Targeted socio-
Economic Research ffSERl programme. 
Relevance: Policy can exploit the opportunity to draw lessons from targeted socfo· 
economic research to better understand innovation systems, and develop and ass1ss 
relevant policy options. This is a key element of the utility of socio-economic research 
programmes such as, notably, the European commission's TSER programme. I 
Introduction 
T he Targeted Socio-Economic Research (TSER) programme of the European Community invested about €50 million in research in the area of the Evaluation 
of Science and Technology Options in Europe. 
Research projects, thematic networks and 
accompanying measures spanned the period 
1995-2002 and brought together more than 400 
research teams from all over Europe to address 
issues pertinent to the design and implementation 
of European RTD policy. 
This articlel does not aim to evaluate the TSER 
programme and cannot pretend to do justice to 
the breadth and depth of research carried out 
I 
within it. Rather, it aims to reflect some of the 
main insights and findings of the research and to 
point out the main lessons for the assessment 
of EU RTD policy options. It has benefited 
1
from 
the period that elapsed since the research was 
performed, and from the policy debates and 
developments that have taken place in the 
meantime. 
The core contribution of the research was 
to elaborate the concept of innovation systems. 
This was thoroughly investigated, refined, ad~pted 
and applied to European 'problems, with the 
concept subsequently playing a major role in 
defining policy agendas in EU research, industry 
and enterprise policy, culminating in the str~tegy 
set out by the European Council in Lisbon in 
The views expressed here are the authors' and do not necessarily reflect those of the European 
Commission. 
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20002. Needless to say, the concept of innovation between the 'actors' and 'institutions' within a 
systems predates the TSER programme3. However, system. Interactions between different policies: 
through the TSER programme the community of 
researchers associated with innovation systems has 
been enlarged and its knowledge base has become 
deeper and more substantial. 
We argue that, as this knowledge base evolves, 
research findings gain in credibility and new sets of 
'stylised facts' are created, along with increasingly 
accepted implications for policy. A review of these 
Institutional frameworks set up to promote one set 
of goals (e.g. rules and regulations designed 
to promote or ensure perfect competition) can 
be antithetical to innovation (which relies on 
interaction and, to a certain extent, collaboration). 
Public procurement regulations designed to 
maximise competition, itself a very important goal, 
for example, can be inimical to the formation of 
the close user-supplier relationships needed for 
stylised facts and their policy implications is thus innovation to be successful. 
T he I P T S Report 
particularly apt at a time when attempts are being The TSER programme 
made to reconfigure the European Research 
Area. These consolidated research findings and 
conclusions aid our understanding of the role of 
European research policy and its interactions with 
other policies and actors, thus helping to define 
policies in line with the objectives of the Lisbon 
declaration. 
The rest of the article is organised in thematic 
sections which summarise, in an epigrammatic 
fashion, the main 'stylised facts' that emerge from 
projects spanning: 
• Innovation system concepts, performance and 
policy 
• Regional innovation systems 
• Public research systems 
• Innovation systems and enlargement 
• Innovation systems, globalisation and ICTs 
• European welfare versus market-based models: 
the peculiarities of the EU's knowledge society 
The innovation deficit of EU economies: · The 
EU economy is weaker than the economies of 
Japan and the USA in those industrial sectors in 
which growth, employment creation, R&D, 
product innovation and dynamism tend to be the 
greatest. EU industry has become locked into 
technological trajectories that prioritise process 
innovation over product innovation, with the 
consequence that innovation tends to be labour 
saving rather than job creating and growth as a 
whole has a lower employment intensity than in 
Japan and the USA. 
Innovation at the firm level: Attempts to lower 
costs, enhance quality and improve skills are the 
key drivers of innovation (technological and 
organisational) within firms. The most important 
barriers to innovation relate to scarcity of funding, 
the cost of researchers, lack of management time 
and low workforce skills and know-how. All these 
barriers are more pronounced in less favoured 
The final section draws implications for the regions. 
assessment of European science and technology 
policy options. Access to capital: Restricted access to capital is 
Innovation System concepts, 
Performance and Policy 
The key feature of the innovation systems 
approach is its emphasis on the interaction 
an important constraint on new high-tech firm 
formation in the EU. Even when capital is available 
in the EU, the predominant form in which it is 
available (credit-based financing) often favours 
incremental process innovation, whereas equity-
based financing, which is often used to finance 
has enlarged the 
community of 
researchers associated 
with innovation 
systems and its 
knowledge base has 
become deeper and 
more substantial 
EU industry has become 
locked into technological 
trajectories that 
prioritise process 
innovation over product 
innovation, with the 
consequence that 
innovation tends to be 
labour saving rather 
than job creating 
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Europe continues to 
be characterised by 
fragmentation of policy 
between the different 
levels of government 
and the continuing 
diversity of systems 
of innovation, with 
national governments 
still playing a prime 
role in policy-making 
new ventures and new product development, is 
more common in the USA than it is in the EU. 
Coordination between European and national 
policies: Europe has been characterised by 
a continuing fragmentation of policy between 
the different levels of government and the 
continuing diversity of systems of innovation, with 
national governments still playing a prime role in 
policy-making, and European policy being 
marginal in most science and technology-related 
areas. The European Commission has already 
done much to stimulate R&D and encourage 
collaboration and networking, and has had a 
catalytic role in effecting policy changes at a 
national level via 'soft coordination' approaches 
rather than via more coercive tactics. The most 
important need has been for more coordination 
and 'joined-up' strategic approaches to policy-
making at national and regional levels rather than 
at a Community level. 
Regional Innovation Systems 
The role of regional governance: Strong 
regional governance is a necessary but insufficient 
condition for the existence of a regional innovation 
system, while strong central governance is 
correlated with the existence of weak regional 
innovation systems. Firms referring decisions to 
head offices outside of a region are not found to 
hinder initiatives promoting innovation at a 
regional level. 
The role of universities in regional innovation 
systems: There is a much deeper engagement of 
universities in their regions than is evident in the 
conventional literature on innovation activities, 
though this involvement is heterogeneous across 
regions. This embeddedness stems not only from 
the research activities of universities and their 
links with industry, but also from their role in the 
provision of education, their contribution to the 
© IPTS, No_84 - JRC - Seville, May 2004 
local cultural environment and their involvement 
in regional governance structures. 
Regional learning capacity: The development of 
a regional collective learning capability involves 
spin-offs from large firms and universities (the -most 
important process); formal and informal inter-firm 
collaboration and networking; and the mobility 
of key research, scientific, professional and 
management staff within regional labour markets. 
I 
The importance of RTD networks: Regional 
and European-wide RTD linkages and networks 
are important in the evolution and competitiveness 
of regional clusters of innovative high-technology 
SMEs in the EU. Large firms and universities play 
an increasingly important role within regional 
clusters, often as a source of spin-offs and qualified 
personnel for high-tech SMEs. 
Innovation partnerships in less Favoured 
Regions: Firms within a region rarely consider 
local universities to be an important source of 
information about innovation, though they are 
sought out as partners when problems have to be 
solved. Typically, large firm links with universities 
and other actors within the public innovation 
infrastructure (research institutes, technology 
transfer organisations, training establishments etc.) 
are much more pronounced than SME links. 
However, academic links with industry tend to 
take the form of contract research and consultancy 
rather than involvement in licensing and spin-offs. 
Public Research Systems 
There are a number of challenges associated 
with policy developments in this sphere across 
many European countries: 
• the preoccupation witli industrial relevance 
has the potential to divert resources away from 
more basic research; 
• the same preoccupation may also divert 
resources away from research which has a 
broader social relevance, e.g. research oriented 
towards the resolution of health and social 
welfare issues; 
• the blurring of missions resulting from multiple 
types of institution competing for the same 
scarce resources has the potential to lead to 
'square pegs filling round holes', with some 
universities, for example, particularly ill-suited 
to servicing the needs of local SMEs; 
• changes in the working conditions of staff, 
an increased focus on shorter-term applied 
research and less autonomy in the choice of 
the first stages of the transition process; 
• the high R&D potential of many countries 
was undermined by low investment in this 
early phase and the S& T infrastructure was 
downgraded; 
• the reintegration of science and technology 
systems into the industrial and economic 
mainstream has been progressing at different 
rates in different groups of countries (relatively 
faster in Poland, Czech Republic, Hungary, 
Estonia and Slovenia than in the remaining 
Central and Eastern European countries). 
research tracks can also deter potential new Policy needs common to all countries include: 
recruits from following a career in science. • reshaping the role and position of industrial 
R&D institutes within individual economic 
The appropriate response is: environments; 
• to create mechanisms capable of • involving public-private partnerships in the 
counterbalancing these adverse effects; 
• to raise additional finance, e.g. through the 
constitution of a variety of new public-private 
partnerships, which would allow universities 
to undertake a healthy mix of curiosity-oriented 
basic research, industrially-relevant work and 
other socially-desirable research. 
Innovation Systems and Enlargement 
Industrial systems in transition: the economic 
and industrial restructuring has taken place since 
the end of the Cold War has involved the opening 
up of domestic markets, new inflows of foreign 
investment, and the abandonment of vertically 
integrated production in many sectors. Economic 
growth in the early restructuring phase was then 
linked to different forms of firm-based learning in 
novel economic environments and wholesale 
changes in the structure of resource allocation. 
creation of domestic science and technology 
infrastructures (with the 'customers' of 
scientific and technological services shaping 
their focus and delivery by contributing to the 
costs of these services); 
• the stimulation of both supply and demand for 
vocational training; 
• the strengthening of regional approaches to the 
development of sound innovation systems. 
European welfare versus market based 
models: the peculiarities of the EU's 
knowledge society 
The socio-economic contexts of Continental 
European 'welfare systems' are clearly different 
from a group of 'market based systems' (UK, 
Australia, Canada, Japan and the US) along a 
number of dimensions. In particular, Continental 
European countries possess similar labour market 
and social protection characteristics; egalitarian 
Disintegration and re-integration of income distributions; roles for government services 
innovation systems: 
• the links between the science base and industry, 
where these had existed, were neglected during 
in GDP; shares of industry in economic activity; 
high proportions of national R&D in 'classical' 
industrial sectors such as automobiles, chemistry 
The IPTS Report 
Regional and European-
wide RTD linkages and 
networks are important 
in the evolution and 
competitiveness of 
regional clusters of 
innovative high-
technology SMEs 
in the EU 
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The first and foremost 
implicat'ion of the 
foregoing for the 
assessment of 
programmes such as the 
European Commissions 
research Framework 
Programme (FP), is 
that assessment should 
be carried out in terms 
of the role of such 
programmes within the 
various innovation 
systems that exist 
and equipment goods; and scientific specialisation should be carried out in terms of the role of such 
in physics and chemistry. programmes within the various innovation systems 
Over time and since the mid-eighties the 
division grew more emphatic, with a greater 
divergence between the two groupings along 
dimensions such as the equality (or inequality) of 
income distributions. In para I lei, there was 
increasing convergence within the EU grouping in 
terms of egalitarian income distributions and the 
robustness of employment and welfare protection. 
that exist at different sectoral, regional, n~tional 
and international levels within Europe. As just one 
component of such systems, the FP in particular 
can influence their overall dynamics, but it cannot 
be considered as either the only, or the even the 
main, determinant of overall system change. 
Assessments that primarily focus on attempts to 
establish the scale of causally related impacts are 
thus misguided. Rather, priority has to be given to 
evaluations which concentrate firstly on the 
There were no overt differences between the appropriateness of the programme in different 
two groupings over this period, however, in terms 
of productivity and employment performance, 
and both groupings were characterised by higher 
education enrolment, increased public and 
private R&D and S& T activity, and a larger share 
of business services, biotechnology and ICTs in 
economic activity. 
European integration facilitated the 
harmonisation of social protection and labour 
legislation and thus aided the process of 
convergence and improvement with in the EU. 
Integration also allowed the EU to keep abreast in 
terms of the social and regulatory changes needed 
to stay on the path to knowledge-based soc ieties. 
Socially protective labour conditions can attract 
high ly skilled workers and researchers, and 
income equality can give rise to a large demand 
for high qual ity goods and services. Both thus 
form an opportunity to develop a European 
knowledge-based society. 
Implications for policy assessment 
A perspective for assessing the past 
The first and foremost implication of the 
foregoing for the assessment of programmes 
such as the European Commission 1s research 
Framework Programme (FP), is that assessment 
innovation contexts; secondly on the efficiency and 
effectiveness of the bureaucratic procedures used 
to implement the programme; and only thirdly on 
the downstream impacts of individual projects. 
In the first instance, assessments need to 
consider whether the right strategic choices were 
made in the design and formulation of the 
programme. Since RTD is but one among many 
factors affecting the functioning of innovation 
systems, it is important to assess the extent to 
which the themes and instruments chosen were 
sufficient to mobilise appropriate parts of the 
targeted innovation systems. 
Secondly, assessments need to consider 
whether the tactical choices and administrative 
arrangements for implementing the programme 
(the calls, the rules of participation, the eligibility 
and evaluation criteria) were appropriate, and 
whether they faci I itated or prevented good 
interfacing between programme participant's and 
with other important actors in the re levant 
innovation systems. 
Thirdly, the assessment still needs to deal with 
the direct and indirect impacts of projects, but with 
a focus on identifying the various ways in which 
impacts occur and the factors influencing them 
(e.g. endogenous factors such as the technical and 
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managerial competence of the partners and 
exogenous factors such as variations in the 
technological and commercial environments in 
which participants exist). The more we understand 
about these factors, the easier it will be to 
construct selection criteria likely to enhance the 
impact of individual projects. 
Forward-looking considerations 
The most important implication of the TSER 
programme, in particular, for future policy stems 
from the perspective that well-functioning 
innovation systems require component sub-
systems both to function well themselves and to 
interact smoothly with other sub-systems. In 
simple terms, this suggests that the science base 
has to be strong and adequately linked to industrial 
research and technological capacity; that 
innovation in industry has to be finely attuned to 
the absorptive capacity and needs of markets; that 
consumers have to be educated to the point where 
they are able to appreciate and benefit from 
innovative goods and services; and that education 
systems also have to train sufficient skilled people 
to work within the science base, industry and the 
delivery systems for these goods and services. 
The need for policies tailored to individual 
innovation system contexts and the European 
reality of contiguous yet interdependent national 
and regional innovation systems also highlight the 
desirability of adequate linkages between the 
policies and policy-making bodies of these various 
the different needs of very diverse stakeholders? 
How will national and international programmes 
and funding mechanisms be coordinated with 
each other and with European level policies? 
What structures will ensure the most fruitful 
implementation of the Lisbon strategy? How can 
coordination between Directorates-General at the 
level of EU institutions be strengthened in order to 
improve the coordination of policies for Research, 
Technology, Educati~n, Innovation, Enterprise, 
Regional Development, Competition, Health, 
Environment, Employment and Social Affairs that 
currently shape the character and performance of 
innovation systems? Whilst past research does not 
provide answers to all these potential problems, it 
certainly highlights the need to solve them and 
provides insights into the criteria needed to 
evaluate different policy options. 
By way of conclusion 
It is now clear that our understanding of 
Europe's innovation systems would have been 
poorer without the TSER programme, whose 
results continue to provide food for thought to 
innovation policy-makers and analysts. But how 
important is the contribution of targeted socio-
economic research to policy in comparison with 
non-targeted social science research or even 
consultancy? 
Following Rip4, we believe that controlled 
storytelling is the core way in which social 
science research influences (and can influence) 
spheres and raise the curtain on a discussion of policy. This storytelling blends evidence about the 
appropriate roles for EU-level initiatives. What, for past with an understanding of the context in 
example, should be the role of a European public which the evidence is generated to produce 
research system within the context of existing educated guesses about future events. 
national systems, and how should the policies of 
the various actors involved be synchronised? Even Looking back at the TSER from this perspective, 
more pertinently, what systems of governance are we suggestthat the scale and quality of the research 
needed in future if Europe is to evolve a genuine conducted within the programme left an indelible 
'European Innovation System' capable of satisfying mark on the world social science scene as well as 
The IPTS Report 
Well-functioning 
innovation systems 
require component sub-
systems both to function 
well themselves and to 
interact smoothly with 
other sub-systems 
New systems of 
governance need to be 
developed if Europe is 
to evolve a genuine 
'European Innovation 
System' capable of 
satisfying the different 
needs of very diverse 
stakeholders 
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on numerous policy discourses within Europe. both the breadth and depth needed to establish 
Non-targeted social science research would not credibility. Thus we are convinced that targeted 
have provided the critical mass of stories, while 
consultancy - because of its typically very narrow 
focus and short time horizons - would have lacked 
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Learning Networks as a Policy Instrument: 
an example from a Network of Regions of 
Excellence 
Tomas Botella and Jean Noel Durvy, Innovation Policy Unit, DG Enterprise 
Issue: The creation of innovative_ firms depends to a large extent on local or regional 
environments favouring innovation, which shou.ld be based on multidis.ciplinary and 
highly 'empirical (tac\tl knowledge on the part of the policy-make·rs concerned. 
Relevance: The acquisition and/or transfer of such tacit knowledge, which is necessary 
to support the definition of regional poticies designed to foster innovative firms, 
requires appropriate instruments combining activities 'based on methodological 
considerations with others which ,have a more practical orientation. 
Background 
F osteri ng innovative business start-ups is one of the main elements in the creation and sustainability of high-quality employment. The deficit of innovative 
business creation that is the counterpart of 
Europe's current scientific research performance, 
together with a lack of entrepreneurship and 
the appropriate framework conditions, have 
been identified as the major weaknesses of the 
European innovation system (EC, 1996). 
Setting up innovative businesses, however, is 
a complicated matter requiring a high level of 
'tacit knowledge': a mixture of technological and 
organisational know-how and other practical 
skills, strongly influenced by cultural or situational 
specificity. This knowledge is often inseparably 
linked to processes and people, representing a 
central element in the competencies and skills of 
the members of a team. It is highly specialised and 
not easily expressed in words, and therefore 
difficult to transfer to other 'holders' in order for 
them to fully benefit from it. 
Many European regions have proven 
conditions and operate public schemes which 
can facilitate the setting-up and growth of 
innovative start-up businesses. The identification, 
dissemination and exchange of good practice and 
successful schemes already implemented in such 
regions could drive a mutual learning process 
among the European regions. Such an exercise 
could lead to a substantial improvement in the 
'tacit knowledge' of many regions and hence in 
the conditions.for creating innovative new firms at 
European level. 
The views expressed here are the author's and do not necessarily reflect those of the European 
Commission. 
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Fostering innovative 
business start-ups is 
crucial to strengthening 
the European 
innovation system 
The identification, 
dissemination and 
exchange of good 
practice and successful 
schemes could help 
create the conditions in 
which innovative new 
firms can emerge 
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Networking has clea1· 
advantages as a policy 
instrument, mainly 
because of its 
operational jlexib'ili.ty. 
It is also an optional 
instrument for 
implementing cross-
border exchanges of 
experience 
At European level, its 
added value would, in 
particular; lie in the 
exchange of inf01mation, 
experience, competence 
and good practices, and 
in the highlighf'ing of 
'success stories'. It 1oould 
constitute a 'European 
show case' on 
innovation, which could 
have a large impact and 
knock-on effect for all the 
regions of the Union 
(EC, 1998) 
Networking as a Policy Instrument 
One of the main characteristics of new business 
patterns is the increasing need for connectivity 
among the various actors involved in economic 
processes. Cooperation has become an effective 
way of broadening knowledge among partners and 
enhancing the effectiveness of its use. 
Throughout history, businesses have clustered 
different economic elements, always with very 
pronounced geographical and interactive 
components. 
Since the mid-1980s, we have witnessed the 
parallel emergence of the sociological and 
communications concept of networks, linked 
with economics and management. Initially, it 
was oriented towards fostering alliances and 
cooperation among small manufacturing firms. The 
scope of networking has been enlarged and now 
extends to numerous network patterns which can 
differ widely, mainly as a function of the typology of 
The PAXIS Network 
Framework conditions and objectives 
In 1997, in line with the first Action Plan for 
Innovation (EC, 1997), the Commission launched 
a wide consultation process, the outcomes of 
which were presented at the First European frorum 
for Innovative Companies, held in Vienna on 12-
13 November 1998. One of the main issues dealt 
with by the Forum was the proposal to launch a 
pilot initiative focusing on: 
actions to create and develop innovative 
enterprises by regions demonstrating particular 
skills and creativity in this area. This initiative 
would be designed to link the principal actors 
in the innovation system at local level. 
The proposal of the 1Vienna Forum was 
structured in the form of a pilot action called 
Mechanisms to facilitate the setting-up and 
development of innovative firms, 1 known also by 
the acronym "PAXIS" (Eilot Action of Excellence 
on Innovative S.tart-ups, see Box 1 ). It is based on 
the members (firms, business providers, local and an even balance between short-term results 
regional organisations, etc.) or objectives (support (research projects) and a long-term vision of 
services, learning, technology transfer, etc.) the strategic advantages qf thematic networks 
(Network of Regions of Excellence2). 
This phenomenon has given rise to a paradox: 
local and regional networks need to be reinforced 
in order for them to compete internationally in a 
global economy. 
Networking has clear advantages as a policy 
instrument, mainly because of its operational 
flexibility, which extends to the soft-law process 
(relationships among members range from 
informal contact to formal contract). On the other 
hand, it is an optimal instrument for implementing 
a large variety of cross-border activities centred on 
the exchange of experiences (pools of tacit 
knowledge). The main drawback is that, given the 
need to foster trust among the members, it is a 
relatively long-term process. 
Two years after the launch of PAXIS, the 
Network of Regions of Excellence has been 
consolidated and has become a genuine 
knowledge-sharing platform. The outcomes of the 
pilot phase (EC, 2003) can be reviewed in the 
light of the various dimensions of the network. 
Firstly, the network has a practical dimension, 
since it constitutes an 'in vivo' laboratory for 
testing, validating and supporting pilot initiatives 
at European level, thus 'ensuring they can be 
scaled up safely. 
Some pilot initiatives have emerged within 
PAXIS, such as the European Day of the 
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Box 1. PAXIS 
The specific objective of PAXIS was to contribute, via a practical -approach, to the identification, 
analysis, validation and dissemination of local conditions of excellence for the creation of innovative 
firms. This process upgrades existing 'tacit knowledge' and contributes to its dissemination 
throughout the European regions, providing strong indirect support to the creation of innovative 
business, and therefore to economic growth. 
The profile of the organisations representing the regions is that of local/regional developers playing 
a central coordinating role among innovation stakeholders and participating in policy-definition 
processes. 
The measure of the degree of regional excellence as regards innovation issues in applicant regions 
was based on a set of indicators, and the procedure for selecting the members of the Network of 
Regions of Excellence was based on a set of 29 parameters,originally defined in 19993. 
After the first call for proposals4, the initial network was launched ·in mid-2000 with 15 members 
and a relatively brief pilot phase lasting until the first half of 2002_ (i.e. 18 to 24 months). Following 
a second call for proposals5, a new 'stable network' phase has been running since January 2003, 
with 22 members clustered into five operational networks: 
HIGHEST: Alpes Maritimes, Berlin, Helsinki region, South Sweden and Turin area. 
KREO: Emilia-Romagna, Karlsruhe-Pforzheim, Lyon-Grenoble, and Oxfordshire. 
PANEL: Munich, Barcelona, Dublin and Milan. · 
SPRING: Stockholm, Cambridge, Madrid and Stuttgart. 
START: Vienna region, Copenhagen, Edinburgh, Hamburg and Veneto region. 
Together with its policy learning aspects, the PAXIS network has a more politically oriented 
component deriving from its being a European showcase for regional innovation with strong 
participation by regional and local politicians at the highest level. 
Lastly, considerable importance is attached to the network's dimension as a platform supporting 
the implementation and validation of new initiatives, such as the European Day of the Entrepreneur 
and the Euro Offices, which were referred to above. ln ·addition to the short-term objectives of such 
initiatives regarding the process of creating innovative firms (awareness-raising and supporting 
internationalisation), they have a clear long-term contribution to make in structuring a European 
research and innovation space. 
To sum up, the PAXIS Network of Regions of Excellence is a multi-dimensional policy instrument 
with considerable potential to support regional and local policy-makers and politicians for innovation 
purposes at Community level. · 
Entrepreneur (Box 2), the Euro Offices (Box 3), the 
"visiting scheme" or the Award of Excellence which 
helps "brand" regions and is now a prestigious 
award in recognition of achievement in the field 
of regional innovation (www.cordis.lu/paxis). 
There is also an important analytical and 
methodological dimension due to the fact of 
being a permanent co-ordination system with 
the participation of regional and local 
stakeholders and policy-makers to implement 
joint working practices on innovation (exchange 
of best practice, comparison, benchmarking, etc.) 
In this respect, it is worth noting the following 
outcomes: 
• Mapping, using common methodologies, of the 
innovation and start-up support models and 
systems existing in each of the networked 
economic areas. This constitutes a first step in 
identifying good practices, making comparisons 
and initiating a reciprocal process of learning 
from successful schemes applied in other parts 
of the network. 
• Identification of a common range of subjects 
which have been jointly addressed in the 
framework of the network, such as: 
The design of a tool for rating the 
Intellectual Capital (IC) in the Regions of 
Excellence by adapting the business 
Intellectual Capital approach and scaling it 
up to the regional dimension. 
• The validation of two seed-fund models for 
early-stage financing, in order to address 
and bridge the equity gap between (public) 
research funding and (private) risk capital 
affecting academic spin-offs. 
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Networks such as the 
one 'in the eX'ercise 
descr'ibed here ea n 
decentralise 'soft' 
structure in such a 
way that rnernbers 
are clustered into 
independent 
'operational netiuorks' 
which act as 
'learning ceUs' 
f. European Day of the Entrepreneur 
lot initiative on the "European Day of the Entrepreneur" (EDE) undertaken in co-operation with 
Wt association of major European cities), is a learning opportunity for cities to exchange 
and agree on a common effort to promote entrepreneurship, as propos~d iri the Green Paper 
~ . 
January to October 2003, by following a bottom-up approach with the participation of about 
major European cities, a methodology was developed and validated, defining the framework, 
~T,equisltes and common conditions for local events to be labelled as EDE. 
outcome was an EDE Manual that provides guidance to cities interested in organising 
n Oay of the Entrepreneur" events. Other corn..munication instruments implemented during 
~ phase were an EDE website (www.entrepreneurday.org), a newsletter jrnd a set of 
nal material. , _ 
Finally, there is a communication dimension, 
since the network is a genuine European 
showcase for regional innovation. In this region 
the 'European Forum for Innovative Enterprises', 
which has been held every two years since 
the Vienna Forum (in Lyon in November 2000 
and Stockholm in April 2002, with the next 
one due to be held in Stuttgart in December 
2004), has succeeded in mobilising numerous 
European stakeholders and regional and local 
political authorities at the highest level 
fwww.thirdforum.org). 
Policy considerations 
Certain features of the Network of Regions of 
Excellence have clear policy relevance: 
In such a sample, the fundamental processes 
and mechanisms which facilitate business start-up 
are highlighted more clearly than in other clusters 
of regions which include more laggardly areas 
where such mechanisms may be masked or 
affected by environments which are less favourable 
to innovation because they are deficient in fields 
such as research, support services, or funding. The 
upshot is that the learning and dissemination 
processes among regions (such as those used in 
PAXIS) could be considerably speeded up. 
A clear example of the potential of such 
networks is that they can be used as a tool for 
defining and implementing European stand~rds of 
excellence. Although its diversity constitutes a great 
1 
opportunity for Europe to learn in most areas, prior 
definition of some common standards of excellence 
a) Sampling as a means of assessing the pheno- appears necessary. 
menon of innovation 
A very useful approach from the exercise b) Ad hoe knowledge inception approach. 
described here has been adopted is sampling Networks such as the one in the exercise 
based on selection of members of local described here can decentralise 'soft' structure in 
innovation hot spots and champions (Regions of such a way that members are clustered into 
Excellence). This can provide a unique sample of independent 'operational networks' which act 
regions for a reliable study of the mechanisms for as 'learning cells', each comprising four to 
creating innovative firms. five members (regions), for, greater efficiency in 
!kJctive-of the Euro Offices is to support the internationalisation of start-up companies in the 
IKtr regions by offering them the use of offices and services in incubators or science parks , 
in other member regions. An embryonic Euro-Office initiative has been runring since early 
,with the participation of seven PAXIS RegioAs of Excel,lence: Alpes Maritimes, Helsinki Region, 
Sw&den, Berlin, the Turin area, Stockholm and Munich. 
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interpersonal dynamics. The working approach is 
based on an overall methodology and common 
qualitative and quantitative indicators, where 
appropriate, for comparing and assessing 
individual regional and local performances. 
In this context the creation of new knowledge 
is based on the joint activities of analysis and 
benchmarking performed by operational networks 
to transform 'information' into new 'knowledge' . 
Policy lessons at European and regional level 
are extracted mainly from the assessment of the 
results of operational networks. The results are 
assessed with the help of an external panel of 
experts. The cross-regional participation of partners 
in exploiting complementarity and creating a 
framework for policy practitioners to share tacit 
knowledge and learning at a European level. 
c) High level of involvement of people (human 
factor) 
The adoption of good practices identified in 
certain European regions requires instruments 
which offer schemes providing opportunities 
for learning rather than merely schemes for 
transferring "packaged" measures. Since the 
transfer of knowledge requires people, attention 
needs to be focused on the role of mentoring by 
outstanding regions as a means of transferring good 
practice in business support methodologies from 
one region to another. A bottom-up approach, 
based on comparison and benchmarking of 
specific priority subjects defined and performed by 
regional representatives in a pro-active manner, 
has greater added value than other, less personal, 
exercises based solely on comparisons of the 
available data or statistics. 
conclusions 
Sound innovation policy-making processes 
depend on the availability of appropriate 
instruments for assessing information and 
transforming it into new knowledge, which is useful 
for drawing policy lessons. Support for such 
processes typically stems from the sharing of 
codified knowledge and information (statistics, 
scoreboards, targeted studies, panels of experts, etc). 
In such processes, however, learning is not 
achieved by mere imitation, since learners are 
already policy-makers who are actively seeking to 
formulate or decide on programmes. As has been 
pointed out, the setting-up of new, innovative firms 
is mostly · based on tacit knowledge and as such 
requires the availability of practical learning 
instruments, such as the PAXIS Network of Regions 
of Excellence, which enable policy-making teams 
and practitioners to acquire and transfer 
appropriate tacit knowledge from outstanding 
European regions and conurbation areas, in a 
complementary manner to the above-mentioned 
processes based on codified knowledge. I 
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Biodiversity Information and 
Policy-making in the light of 
Costa Rica's Experience 
Erick Mata and Rodrigo Gamez, lnBio 
Issue: The future of biodiversity will depend entirely on the conscious perception held by the 
various sectors of society of the material, intellectual and spiritual values of this diversity. 
Relevance: Biodiversity information can be crucial in building awareness among policy-
makers and the public. Providing this information in a policy-relevant way can play a key role. 
Introduction 
T he first step towards protection a country's biodiversity is to find out how much biodiversity there is and where it is located. In Costa Rica, the need for a 
specific institution for this task of cataloguing and 
understanding biodiversity was acknowledged 
in 1989 with the creation of the National 
Biodiversity Institute, INBio (see Box 2). 
Historically, this task had been carried out by a 
variety of national and foreign scientific and 
academic institutions. 
The approach taken to preserving biodiversity 
in Costa Rica is based on the "save", "know" and 
"use" strategy. A key part of implementing this 
approach is to gather, process and share 
information and knowledge. This is a four-step 
process, known as the "core process", which can 
be viewed as an information loop, where the 
shared information is fed back into the system 
once its impact and relevance for target audiences 
has been assessed. 
The first step of the "core process" consists of 
collecting data and samples in the field. This is 
carried out by so-called "parataxonomists", who 
are people from rural areas with a solid training in 
this process and a grounding in taxonomy. The 
information they provide is validated and fed into 
the system by technicians who are also trained 
specifically for their task. 
The second step in the process is information . 
generation. Knowledge from the network of 
collaborating taxonomists spread around the 
globe enriches the data gathered in the field and, 
in particular, enables the samples collected to be 
fully identified. 
The third step is to package the information for 
specific audiences. This may mean writing a 
scientific paper, producing a CD-ROM for children, 
The views expressed here are the authors' and do not necessarily reflect those of the European 
Commission. 
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The approach taken to 
preserving biodiversity 
in Costa Rica is based 
on the "save", "know", 
and "use" strategy 
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Despite all the 
political and subjective 
arguments that 
often emerge when 
conservation issues 
are discussed, the final 
decisions should 
always be based on 
scientifically sound 
information 
It is not possible to 
produce a full inventory 
of bfodiversity. 
Statistically consistent 
sampling methods need 
to be used in order to 
provide accurate 
estimates of what 
biodiversity exists and 
where it is located 
a web site for the general public, etc. This is carried 
out by interdisciplinary teams in which educators 
and communicators play a key part. 
The fourth step in the process is to share the 
information and knowledge acquired. This can be 
achieved through training courses, workshops, 
active participation in national and international 
forums, and educational activities under the 
umbrella of the bioliteracy programme. 
Lessons learned 
A number of lessons have been learned in the 
process of gathering information and knowledge 
on biodiversity in Costa Rica. First of al l, it has 
shown that there are a number of prerequ isites 
for information to have a genuine impact on 
biodiversity. Biodiversity information should, 
therefore, be: 
• scientifically sound 
up-to-date 
• representative 
• avai lable on various sca les 
• sufficiently basic to be used as building blocks 
for other applications, 
• readily accessible. 
Clearly, information that is scientifically sound is 
an indispensable support to critica l decision-
making processes. Amidst the political and 
subjective arguments that often emerge when 
conservation issues are discussed, scientifically 
sound information should form the bedrock on 
which any final decision is based. All samples 
collected therefore need to be subjected to a 
rigorous process involving formal protocols for their 
collection, preservation and storage. At the end of 
the inventory process each sample needs to be fully 
geo-referenced, bar-coded and have its details 
entered on a database. A wide range of biodiversity 
information is available in both digital and 
traditional formats. However, given the inherently 
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dynamic nature of biodiversity resources, constant 
monitoring and maintenance is required to prevent 
the information from becoming obsolescent (e.g. 
updating the database on a daily basis). Posting the 
data online can also help in this process, as it 
means it is constantly subjected to review and 
improvement. 
It is impossible to maintain a full national 
inventory of biodiversity as one would with the 
stock held by a shop. However, statistically 
consistent sampling methods need to be used in 
order to provide accurate estimates of what 
biodiversity exists and where it is located. In 
practice, this goal can be met by sampling 
representative sites in many ecosystems located 
across the country. 
Biodiversity information should be available on 
various scales, in terms of · both geography and 
taxonomies. The requirements of decision-makers 
at national and local level vary, and taxonomists 
clearly need a greater degree of detai l than do 
school chi ldren. The use of geographic information 
systems (GIS) makes it possible to manage and 
present geospatial information at many levels. The 
flexibi lity of allowing users to move from one·level 
to another is another important feature of any 
biodiversity information system. 
A biodiversity informatics strategy needs to be 
defined in a way that is based on the concept 
of information buildings blocks. Given the 
enormous complexity of the systems studied 
(which encompass the whole spectrum from the 
genetic to the ecosystem level), the large amounts 
of information involved (for example, there are 
millions of species in the Americas alone), and the 
mi llions of re lationships that can be established 
between a given species and its environment, it is 
impossible to design an information system that 
delivers interpreted information (knowledge) in 
such a way as to meet all users' needs. Rather, the 
strategy takes the building-block metaphor as its 
inspiration (i.e. it aims to supply information at 
specimen, species and ecosystem level) and uses 
report-generating mechanisms as the cement to 
hold them together. A flexible query system that 
facilitates both the generation of relevant reports 
and the integration of these reports into a unified 
information product under user control is an 
essential tool for decision-markers. Finally, an 
obvious but frequently neglected requirement of 
biodiversity information is that it should be widely 
available, not only in electronic form, but in 
traditional formats as well. 
Another lesson learned from the gathering of 
biodiversity information is that three specific 
actions need to be promoted to enhance the 
impact of the information over the medium to 
long term: 
• Forming values, particularly among the young. 
In the medium to lpng term a country benefits 
from an educational system that promotes 
values such as respect for life and an ethical 
conservation issues among politicians to 
providing information and knowledge to 
legislators, municipalities and government 
offices. 
• Supporting people, organisations and 
communities that are currently taking concrete 
action to save and use biodiversity sustainably. 
Direct involvement of empowered communities 
is indispensable to turning policies and values 
into concrete actions. This principle, of course, 
has important implications concerning capacity 
building and outreach. 
It needs to be highlighted here that these three 
actions cannot be conducted by a single 
institution alone, but must involve the right set 
of partners and stakeholders to ensure both 
efficiency and effectiveness. 
The quest for the knowledge required to 
preserve a country's biodiversity and use it 
sustainably is fraught with challenges. It requires 
the scientific methodologies to generate sound 
interaction with nature. information, appropriate technologies to ensure 
• Supporting decision-making, especially in cost-effectiveness, and a continuous assessment of 
policy-making. These actions should cover the the needs of current and potential users of the 
whole spectrum, from raising awareness of knowledge acquired. • 
Box 1. Biodiversity in Costa Rica 
Tropical countries such as Costa Rica face the complex challenge of protecting their biological wealth 
while simultaneously promoting the social and economic development they need to support and 
enhance the welfare of their population. -
the magnitude of Costa Rica's biotic wealth is significant, as with f1 territory of 51, 100km2 the country 
is home to an estimated half a million species of plants, animals and micro organisms, representing 
nearly 5% of the world's diversity of species. ·' 
In tts quest for a sustainable human development model, the country is devoting nearly a third 
of its territory to the conservation into perpetuity of its natu·ral heritage. This represents a major 
investment for any country, but particularly for a small developing tropical one, and is the outcome 
of a conscious decision to renounce the short-term gains of non-sustainable use of this portion of 
its-territory. This implicitly brings with it the obligation to demonstrate that the long-term gains will 
axceed the short-term benefits forgone. -
The sectors of society concerned will only perceive this trade-off as beneficial if biodiversity 
ipfor.mation is made available to society as a whole through education and awareness. Additionally, 
scientific and technological knowledge is needed in order to be able to make intelligent and 
sustainable use of the country's biodiversity. · 
the Costa Rican Ministry of the Environment is managing the various categories of protected areas 
under state ownership and controls, supports and facilitates the management of other categories of 
privately owned protected areas through its National System of Conseryation of Areas (SINAC). 
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Given the enormous 
complexity of the 
systems studied, any 
biodiversity 
informatics strategy 
needs to be defined in a 
way that is based on the 
concept of information 
buildings blocks 
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cJf private, public-interest, scientific institution specialising in gathering, proces.sing, 
and.sharing biodiversity information. This information is used in the "save" and "use" 
tit biodiversity conservation strategy. This core process within the institution is actually an 
on loop in which the shared information is fed back.into the system once its relevance and 
rtarget audiences is assessed. Around 200 people are involved in INBio's core process, -
ill coordination with SINAC and with strong support from the more than 250 high-level 
collaborators from around the world. 
icaRy the core process has been conceived as one that should use rigorous scientific 
logies and knowledge mixed with innovative uses of information technologies, such as bar 
raphic information systems, relational databases, multimedia and the Internet. As a part 
don JNBio designed an implemented an information system called ATTA, which supports 
fif,'the information-processing activities involved (MAT, 2001). This system has been in 
· since August 2000 and has achieved internatio,nal recognition as a good example of the 
.generation of biodiversity informatics tools. 
"nformation at: www.inbio.ac.cr 
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Meeting the Lisbon Objectives for the 
Information Society: How ICT Foresight 
can contribute 
Ramon Compan6, Corina Pascu, Pau l Desruelle and Jean-Claude Burgelman, IPTS 
Issue: In the year 2000, 'the Member states agreed in the Lisbon summit upon an 
ambitious plan to turn the European Union into the most competitive knowledge-based 
economy in the world. What this means for ICT is still to be defined. 
Relevance: Policy-makers today are confronted by the lack of a solid understanding of 
the drivers and challenges influencing the pathways toward the Lisbon 2010 objectives 
with respect to Information and communication Technologies UCT>. Foresight tools can 
help mitigate these difficulties. 
1ntroduction1 social and institutional changes needed to meet 
the Lisbon goals. 
ambitious goal for the EU to become the In the past four years, the gap between I n the year 2000, the Lisbon Summit set the most competitive and dynamic knowledge- the EU and its key competitors has not diminished based economy in the world by the in most information and communication 
end of the decade. Within this overa ll context, technologies. The European Commission wants 
the role and contribution of information and to mobilise all means to reverse the trend. The 
communication technologies (ICT) is particularly question arises how much the tools and methods 
important as it contributes in three ways. 2 used by the foresight community can help to detect 
and to speed-up those actions that will enable 
Firstly, ICTs are an indisputable element to 
enhance the productivity and quality of services 
from all economic sectors. 
Secondly, it is a highly important industry per 
se and its success will be crucial to achieving the 
Lisbon Objectives. Thirdly, ICT are a systemic 
technology affecting or enabling the necessary 
Europe to become one of the leading players in a 
number of crucial ICT areas. This article discusses 
the methodology employed in the Fistera3 project 
to make best use of classical foresight tools, e.g. 
fully fledged foresight exercises; technology road-
mapping, scenario development4, towards the 
Lisbon Objective for ICT. Taken in isolation each of 
the tools offers useful, but partial information. 
The views expressed here are the authors' and do not necessarily reflect those of the European 
Commission. 
The I PTS Report 
Despite the goals of the 
Lisbon Summit, since 
2000 the gap between 
the EU and its key 
competitors in JCT has 
tended to increase 
rather than decrease 
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Classi ml technology 
road-mapping is 
country neutral and ea 11 
act as a complement to 
national foresight 
e.r.rwrcises 
Simply putting all elements together is not sufficient change may vary significantly within the different 
either for such a difficult task. Therefore FISTERA clusters of information and communication 
proposes an integrated aggregation of the 
individual components of foresight. The following 
table (Table 1) presents the SWOT structure which 
will be used for integrating the findings in a 
systematic fashion. Fistera tries to understand 
Europe's strengths and weaknesses with respect to 
1ST as compared to the main global competitors, 
the opportunities, threats and challenges for 
improving Europe's position. 
Adapting the "classical" fOresight toolbox 
Technology road-mapping (TR) considers 
technological developments at the generic 
and/or global level. TR promises to yield useful 
information on where EU industry should focus its 
efforts. Within the ICTs area, TR has demonstrated 
some potential to define the path of technological 
drivers in a number of cases. The most prominent 
among them is the process of miniaturisation in 
the semiconductor industrys. At the same time, TR 
has limitations whenever it has to respond to an 
economic target or offer solutions that are largely 
influenced by social behaviour and patterns. One 
specific ICT difficulty arises from the fact that 
-generally speaking- technological progress in 
ICT takes place at a high speed and the rates of 
technologies. For some ICTs, such as software, 
significant changes can occur in less tha
1
n three 
years, for other ICTs the pace is slower. In the 
Fistera approach, three time frames were chosen: 
2004, 2010 and 2020. The 2010 time horizon 
coincides with the Lisbon objective. 2020 is set as 
horizon at which we can consider having room 
for "shaping the future". 
TR offers considerable insights on how 
technology options might develop over time, but 
this alone is not sufficient for designing an 
encompassing 1ST research policy as it would lead 
to a pure technology push approach only. Take the 
evolution of the processing capacity as an example. 
Assuming that the prediction made by Moore's law 
continues to hold, it gives a very detailed view 
of future options for the semiconductor industry, 
but it says little or nothing about potential 
applications and services,. the demand for them, 
their acceptance by society or, more generally, their 
social impact. The implication of more pro~essing 
power and the potential changes it may have to 
people's lives is not discussed. A more integral 
approach would be to place the technological 
evolution in a broader socio-economic context and 
look for their interdependencies. The Fistera 
Strengths & weaknesses Opportunities, threats & challenges 
Analysis of technology trajectories and 
disruptions 
Technological-related factors 
Economic & political factors 
Socio-related factors 
S&T-based competitiveness 
Bibliometric analysis of patents, publications 
and secondary sources (such as R&D funding) 
Information from national foresights 
and literature 
Information gathering from literature search & 
· online-delphi 
Information gathering through desk research 
and check by interviews; online-Delphi 
Online Delphi and targeted workshops 
Scenario-building exercises and workshops 
·and online -delphi 
Scenario-building exercises and workshops 
Table 1. Within the Fistera project a combination of foresight tools is employed to elaborate upon Europe's 
strengths and weaknesses as they appear today, The threats and challenges are to be understood from the 
2010 Lisbon objective 1ST vision (right column) 
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methodology tries to link current and emerging strengths, and weakness that may result in good 
technologies to their potential applications. These recommendations for the particular country. 
projections, which are called "technology Extracting best practices for Europe from national 
trajectories", are constructed upon an intensive experiences is not obvious. On the one hand, 
discussion with many experts in the field. Each looking for commonalities of national foresight 
opinion is subjective, but the ensemble of inputs exercise leads to a limited number of intuitive 
may yield insights as to the direction in which "the concepts ("lowest common denominator effect"). 
future can be constructed" (see Fig 1 ). On the other hand, important national specificities 
which would allow a national competitive ICT 
One source of inspiration for the selection of 
technologies was the National Foresight studies of 
advantage cannot be simply extrapolated or 
aggregated at European level. 
eight European Countries to which a considerable 
number of high level ICT experts have contributed. From the eight national foresight studies Fistera 
Generally speaking, national foresight e.xercises analysed, some noteworthy points emerge with 
are meant to identify visions, offer particular respect to the technologies and their trajectories. 
Technology Trajectories 
___________ _,A-_ _________ _ 
r °" GJ ~ffl;~ Communi-cations 
Human ~ .Ba, ndw-'ith . , •.•. ;,,.,,,d,g· 
Agents Cellphones Optical 
Disks 
'-------------
-v,---
Info 
Visual 
Display 
Data 
capturing 
MPEG 
ICT Technologies 
frinting 
Pin 
pointin_g ,. 
Semantic Voice Re-
Database cognition 
,/ 
Fig 1. A given IST- relevant functionality may be based on a set of technologies. The Fistera team member 
TILAB identified ten "technology trajectories" on the basis of their capability to guarantee a specific 
functionality. These technology trajectories are evaluated at three points in time: 2004, 2010 and 2020. 
The figure shows the example for "information retrieval" in the year 2010. In this case mainly six (out of the 
eighty) technologies are expected to contribute to this trajectory I functionality. The thickness of the 
arrows indicates the relative weight of the six technologies. 
Source: Tilab's online tool (available via Fistera website at http://fistera.jrc.es) 
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"Technology 
trajectories" can be 
constructed by 
aggregating experts' 
opinions about the 
future direction 
technologies will take 
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Combining the 
strengths of the 
individual tools, a 
'1oresight tool-box" can 
be put together to make 
it possible to assess 
future scenarios 
against the key 
emerging technologies 
and trajectories 
First of all, national foresight reports contain 
comparatively little on emerging key technologies 
or technology trajectories. Second, most studies 
limit themselves to identify subjects worth of 
support at the national level only. Third; the 
national foresight studies vary significantly, 
some common patterns seem to emerge.' While 
technologies related to improved communications, 
increased bandwidth or providing improved or 
novel human-machine interfaces stand out in most 
scenarios resulting from the process are often not national foresight exercises; this is not the case for 
particularly technology-specific but do provide other trajectories such as 'data capture' or 
scope for the support of projects contributing to 'information retrieval'. 
progress in key areas of technology, such as 
artificial intelligence. Technology road-mapping is a powerful tool 
To sum up, national foresight exercises do 
generally not cover the whole chain from 
technology assessment to its impact on society 
and offer limited value for a EU approach. 
As regards technology foresight, Figure 2 
indicates which of the ten technology trajectories 
(as defined in Fig 1) have been contemplated in 
the eight considered national foresight studies. 
Although, the depth and the purpose of these 
-
when progress can be traced back and offers 
sufficient evidence to be extrapolated into 
the future. However, technology disruptions -
qualitative changes in the development of 
technologies like the jump from mainframe to PC 
- are impossible to predict this way. Here, 
scenario building may help to "think outside 
of the box" and help the analyst make different 
type of projections into the future. A number of 
JCT scenarios have been developed in , recent 
years. Perhaps the most prominent case set of ICT 
-
Process{ng 
AT,F,HU 
Information 
'visual display 
, Data 
capturing 
, :. I , 
Communications 
AT, CZ, D, F, HU, 
ES, 5, UK 
D, UK · 
. Info , 
retrieval 
SE 
-
Fig. 2. Mapping the national foresight exercises to the ten key technology trajectories Fistera specified 
(see Fig 1l. This figure indicates which of the eight national foresight reports mentions ICT technologies 
contributing to the ten trajectories. In principle, a high number of citations can be seen as indicator 
for consensus on promising ICT domains. but this may be biased by the "Zeitgeist" problem (i.e. the 1 
extrapolation that what is "hot" today will remain so in the future). 
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scenarios it the one that converged into the and mobile telephony are two of the most obvious 
"Ambient Intelligence" vision, which has become examples. Of the key problems foresight has been 
the leitmotiv for the European Commission's struggling with is that these alternative 
current 6th 1ST research programme6. A potential developments or wild cards (like the recent 
risk of scenario building here is that it may offer 
only simplistic results for defining research 
directions when not taking into account 
adequately the ongoing technology environment. 
In Fistera, we try to overcome this problem by 
tightl y linking technology road-mapping to 
scenario building. In particular, scenario building 
is employed for the discussion of the societal 
terrorists attacks in the US and Europe) are very 
hard to predict. 
At best, as Fistera's aims to set up, an "early 
detection system" it could offer at least some 
foresight value. One part of this system consists in 
monitoring possible technology disruptions, 
highlighting technology areas to keep an eye on 
acceptance and potential impact, resulting from them as they may change drastically the evolution 
discussion of promising technology development. of the trajectories. The second one is to understand 
better the nature of critical factors that will 
Here, the basic idea is to assess future influence the future deployment of ICT. 
technology based scenarios against the 
information arising from emerging technologies The influencing factors may be of social, 
trajectories. This results in a series of issues, such economic, political or technological origin (Fig 3). 
as performance trends, challenges ahead, cost By its nature these factors are interrelated, and 
trends, application areas, main actors, key 
technologies and features. For this then a number 
of story Ii nes are developed to presents different 
ICT perspectives, with the purpose to trigger the 
discussion on what is technically viable and on 
what its impact on society might be7. 
Understanding the influencing factors 
Foresight in any technology domain has often 
to struggle with the so-called "Zeitgeist" dilemma, 
i.e. being a prisoner of the spirit of the times and 
"believing that the big issues or technologies of 
today will also be big tomorrow". ICTs do not 
escape from this issue, butthere are a number of 
differences with respect to other technologies. 
In the last few decades, we have witnessed 
of an impressive number of unexpected 
technological ICT breakthroughs that have led to 
unexpected or unforeseen applications and 
services influencing our economy and daily lives 
in a profound way . The evolution of the Internet 
may change over the course of time. A first step is 
to review some European 1ST scenarios and to try 
to identify a number of trends and drivers that are 
likely to influence future societal changes. By 
identifying drivers and understanding their impact 
we hope to provide insights for decision makers. 
A trend needs to be considered seriously because 
it is going to affect whatever you are foreseeing 
and planning to do. For instance, this is the case 
for the ageing population. For technology trends 
we use the technology trajectories projections, 
which should deliver more information than 
classical technology roadmaps. Challenges are 
hurdles one needs to overcome in order to move 
in a certain direction, bringing together major 
issues constraining the integration of ISTs in the 
European society. A proper understanding of all 
these would help us undertake vision building 
activities for anticipating the future of ICTs. 
The relationship and dependency between 
different factors is complex. The factors are of 
different nature: technological (e,g miniaturisation), 
The IP T S Repor t 
The factors that 
influence the analysis 
are interrelated trends, 
drivers and challenges. 
These factors may 
change over the 
course of time 
Various economic, 
social and political 
factors need to coincide 
in order to for a 
technology to conquer 
the market 
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Figure 3. Influencing factors 
- Miniaturisation 
- Systems integration 
- Reliability & robustness 
- Content ownership 
vs free availability ... 
social (e.g. the increasing demand for mobility) or 
economical (e.g. reduction of the cost per unit of 
functionality) and often difficult to link. Often these 
factors are juxtaposed. For example, the factor 
'more personalization' or 'more security' is at the 
expense of the factor 'cost' or 'privacy'. Although a 
complete picture cannot be established, it is for 
certain that in order for an ICT to conquer the 
market, a number of factors need to coincide: it 
must be respond to a demand and be in line with 
the political structure. For instance, the deployment 
of e-commerce, requires a political willingness to 
underwrite policies enabling privacy and security, a 
technology that delivers people's needs and the 
trust of society in this policy and technology. 
Conclusions 
The key drivers, cha I lenges and trends 
considered important for IST/ICT are closely 
interrelated since various aspects of the social 
system impinge upon each other in numerous 
direct and indirect ways. For the sake of simplicity, 
these influences have been grouped into four major 
areas: technological-related factors, economic and 
political factors, socio-related factors and S& T 
- Evolution of trade & 
economic affairs ... 
- Governmental efficiency 
- Security 
(science & technology) - · based competitiveness 
(including human factors). Scenarios often follow 
a top-down approach: the scenario is developed 
assuming a "wish list" of technologies and services 
that would be indispensable. On the contrary, 
technology roadmaps are bottom-up in nature in as 
much they tend to extrap?late current technology 
trends, and a potential risk is to spend effort in 
technologies for which the need is unclear 
("solution looking for a problem" syndrome). 
The challenge is to understand under which 
circumstances scenarios arid technology roadmaps 
meet as, in this case, the probability of success 
increases. This balance between top-down und 
bottom-up approach should be more suited to 
understand how to spend best limited resources. 
Fistera offers this integrated approach and by 
doing so hopes to better contribute to priority 
setting in ICT research. Fistera is also convinced 
that a very important technique to do that is 
discussion amongst the stakeholders. If our 
work contributes to a more informed European 
discussion we probably wi II have met our objective. 
In the end the future is (luckily enough ... ) indeed 
made by people. 
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Notes 
1. For more info visit http://fistera.jrc.es 
2. For more info, visit the High-Level Socio-Economic Group website at 
http://www.cordis.lu/ist/about/socio-eco.htm 
3. The Telecom Italia Lab maintains the FISTERA database on technologies and their trajectories. This 
database is available online via the FISTERA website at http://fistera.jrc.es by going to the Key European 
Technology Trajectories at TILAB Activity site. This database in regularly updated with the technical 
information received online. Interested parties are strongly invited to interrogate this database and/or 
contribute to its maintenance by sending suggestions to fistera@tilab.com 
4. Scenario building activities are channeled through the PREST web site. Available online via the 
FISTERA website at http://fistera.jrc.es by going to the 1ST forum for consensus building on future visions 
for IS at PREST Activity site. Readers interested in participating in an Online-Delphi are encouraged to 
contact Prest at Rafael.Popper@les.man.ac.uk 
5. Examples are the "international technology roadmap for semiconductors" edited by the 
Semiconductor Industry Association (available at http://public.itrs.net/) or the "Technology Roadmap for 
Nanoelectronics" of the European Commission (available at http://www.cordis.lu/ist/fet/nidqf.htm). 
6. For more info please visits EC's ISAG website at http://www.cordis.lu/ist/istag.htm and EC's 6th FWP 
website at http://fp6.cordis.lu/fp6/home.cfm or at http://europa.eu.int/comm/research/fp6/index_en.html 
7. A number of storylines, the so-called vignettes, are available on PREST's Fistera web page as part of 
the Scenario building activities. 
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A B 0 u T T H E J R C 
The Joint Research Centre URC), one of the Directorates General of the European Commission, 
carries out research and provides technical know-how in support of European Union (EU) policies. 
Its status as ·a Commission service, which guarantees independence from private or national 
interest, is crucia l for pursuing this role. 
The JRC implements its mission through specific research programmes decided by the Council 
upon advice from the European Parliament falling under the European Union Framework 
Programmes for research and technological development. The work is funded by the Budget of the 
European Union with additional funding from associated countries. The work of the JRC includes 
customer-driven scientific and technical services for specific Community policies, such as those on 
the environment,. agriculture or nuclear safety. It is involved in competitive activities in order to 
validate its expertise and increase its know-how in core competencies. Its guiding line is that of 
"adding value" where appropriate, rather than competing directly with establishments in the 
Member States. 
The JRC has seven institutes, located on five separate sites, in Belgium, Germany, Italy, the 
Netherlands and Spain. Each has its own focus of expertise. 
The Institutes are: 
• The Institute for Reference Materials and Measurements (IRMM) 
• The Institute for Transuranium Elements (ITU) 
• The Institute for Energy (IE) 
• The Institute for the Protection and the Security of the Citizen (IPSC) 
• The Institute for Environment and Sustainability (IES) 
• The Institute for Health and Consumer Protection (IHCP) 
• The Institute for Prospective Technological Studies (IPTS) 
Further information can be found on the JRC web site: 
www.jrc.cec.eu.int 
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A B 0 u T T H E I p T s 
The Institute for Prospective Technological Studies (IPTS) is one of the seven institutes making up 
the Joint Research Centre URC) of the European Commission. It was established in Seville, Spain, 
in September 1994. 
The mission of the Institute is to provide techno-economic analysis support to European decision-
makers, by monitoring and analysing Science & Technology related developments, their cross-
sectoral impact, their inter-relationship in the socio-economic context and future policy 
implications and to present this information in a timely and integrated way. 
The IPTS is a unique public advisory body, independent from special national or commercial 
interests, closely associated with the EU policy-making process. In fact, most of the work 
undertaken by the IPTS is in response to direct requests from (or takes the form of long-term policy 
support on behalf oD the European Commission Directorate Generals, or European Parliament 
Committees. The IPTS also does work for Member States' governmental, academic or industrial 
organizations, though this represents a minor share of its total activities. 
Although particular emphasis is placed on key Science and Technology fields, especially those that 
have a driving role and even the potential to reshape our society, important efforts are devoted to 
improving the understanding of the complex interactions between technology, economy and 
society. Indeed, the impact of technology on society and, conversely, the way technological 
development is driven by societal changes, are highly relevant themes within the European 
decision-making context. 
The inter-disciplinary prospective approach adopted by the Institute is intended to provide 
European decision-makers with a deeper understanding of the emerging Sff issues, and it 
complements the activities undertaken by other Joint Research Centres institutes. 
The IPTS collects information about technological developments and their application in Europe 
and the world, analyses this information and transmits it in an accessible form to European 
decision-makers. This is implemented in three sectors of activity: 
• Technologies for Sustainable Development 
• Life Sciences/ Information and Communication Technologies 
• Technology, Employment, Competitiveness and Society 
In order to implement its mission, the Institute develops appropriate contacts, awareness and skills 
for anticipating and following the agenda of the policy decision-makers. In addition to its own 
resources, the IPTS makes use of external Advisory Groups and operates a Network of European 
Institutes working in similar areas. These networking activities enable the IPTS to draw on a large 
pool of available expertise, while allowing a continuous process of external peer-review of the in-
house activities. 
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11,e IPTS Report is published in the first week of every month, except for the months of January and August. 
It is edited in English and is additionally available in French, German and Spanish. 
The European Science and Technology Observatory Network (ESTO): 
IPTS - JRC - European Commission 
Edificio Expo, C/ Inca Garcilaso, s/n, E-41092, Sevilla, Spain 
tel.: +34-95-448 82 52; fax: +34-95-448 82 93; e-mail : ipts_secr@jrc.es 
• ADIT - Agence pour la Diffusion de !'Information Tecnologique - F 
• Atlantis Consulting S.A. - GR 
• ARCS - Austrian Research Center Seibersdorf - AT 
• CSIC - Consejo Superior de lnvestigaciones Cientificas - E 
• DTU-IPL - Technical University of Denmark - DK 
• ENEA - Ente per le Nuove Tecnologie, !'Energia e i'Ambiente - I 
• FHG-ISI - Fraunhofer Institute for Systems and Innovation Research - D 
• INETI - Institute Nacional de Engenharia e Tecnologia Industrial - P 
• IPC - Irish Productivity Centre - EIR 
• ITAS - Forschungszentrum Karlsruhe GmbH - D 
• MERIT - University of Maastricht - NL 
• OST - Observatoire des Sciences et des Techniques - F 
• PREST - Victoria University of Manchester - UK 
• SPRU - University of Sussex - UK 
• TNO - Netherlands Organization for applied scientific research - NL 
• VDI-FTD - The Association of German Engineers - Future Technologies Division 
• VINNOVA - Swedish Agency of Innovation Systems - SE 
• VITO - Flemish Institute for Technological Research - B 
• VTT-TS - Technical Research Centre of Finland. Technology Studies - FIN 
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